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the double bottom with full force, until a layer of scum of tive. Its musical notes were identical, as near as we could 
the thickness of a finger has formed on the surface of the judge, with the warbling notes of the canary bird. At times, 
juice, when the valve must be closed little by little, but in only a single note would be sounded, and after a pause the 
such a gradual manner that just as ebullition declares itself performer would dash off its warbling notes for hours-even 
in the liquid the steam must have been cut off to one-quarter for nearly half a day. Then it would cease and rest, sleep
of its original quantity. This last portion of steam is itself ing, perhaps, as it retired to its bed. 
to be suddenly suppressed, as soon as ebullition and conse- This cessation of singing for hours, proved that its perform
quent termination of defecation indicated by a sudden irrup- ances were not inwluntary, from a diseased condition of the 
tion of clear juice on the upper surface of the scums, have throat, as has been conjectured in other similar cases, because 
manifested themselves. The defecating operator must always it could sing and caase from its music at will. 
be a man of experience, as much is left to his empirical In the wheel of its cage the singing was somewhat inter-
judgment. . rupted by its efforts, and was not so perfect as when the 

The signs by whieh a favorably-progressing defecation are, mouse was in the cage itself. When it appeared to become 
known, are as follows: fatigued with the effort of turning the wheel, sympathy was 

1. The scums must gradually form at the surface of the enlisted in its behalf and the wheel was tied so as not to re-
jUice, in large flakes of a greenish-brown color. volve. This was a fatal mistake, as the mouse then began to 

2. These flakes must unite into a thick layer in which large nibble at the wires of the wheel in trying to escape. The 
crevices form, through which the limpid juice below is dis- wires had been painted with white lead, and the mouse was 
cernible. poisoned, and died, to the great grief of the family. It now 

If the scums are of a yellow color and look thin, or if ebul- stands in the parlor, under a glass globe, being neatly set up 
lition takes place at too early a period, some unnatural altera- by a taxidermist. DAVID CHRISTY. 

tion in the juice must have taken place, either through heat- New York city. 
ing or putrefaction cons(Jquent, on the thawing of the beet -----... -.. 

root, or through the action of fermentation brought on by Testin:r Boilers. 

. MESSRS. EDITORS :-Justice to a class of men known as in-impure water left in the reservoir or in the monte-jus, or last-
ly, by the use of imperfectly worked sacks. 

In our next article, we shall give an account of the mode of 
preparing the milk of lime used in defecation, and the man· 
ner of "dosing " it to the juice. We shall also attempt to 
give a general idea of the rationale of defecation, and proceed 
to explain the necessity for. carbonatation and the mode of 
effecting it. 

The estimate and valuation in gold for the defecating de
partment of a factory for working 150,000 Ibs. of beet root 
every twenty-four hours, is as follows: 

Three copper defecating pans, with cast·iron false bottoms, 
with all their special fixtures, cocks, valves, etc., same capa
city as monte.jus. Cost, $1,320. 

Copper feed pipe, with three cocks for juice, and iron pipe 
with three cocks for water for washing out pans. Cost, 
$100. 

Total, for a defecating department of a 500-acre factory, 
$1,420. 

'Phe Editors art not responsible for the Opinions e<!Jpre8sed bV tileir Cor
reBpondentB. 

The Singing Mouse. 

M:ElSSRS. EDITORS :-It was in the summer of' 1867, when I 

Was sea ted r,ear where the casing of the water pi pes passed up 
through a closet, that I heard what I supposed to be the twit
tering of a brood of chimney birds"within the casing. Some 
days afterward the cook reported that there was a large nest 
of mice in a box of fuel near the range in the kitchen. We, 
were at dinner, and I passed out to capture and kill the pests 
Listening to the sounds, I again pronounced it a brood of 
birds that must have fallen down with their nest from an ad
joining chimney, as the sounds were not those of mice. Re
moving everything, I found that the sounds did not proceed 
from the box, but were behind the wood work of the wall near 
�he floor. Nor did the music, as I may call it, cease when I 
made several hard raps upon the woodwork. This convinced 
me that the BOunds had their origin at a distance, and were 
c onveyed to that point as through a tube. That evening, 
when I passed round to see if all the house had been s:otfely 
closed, the music appeared to be in a different locality, and as 
all was still, I studied attentively the character of the sounds, 
and became convinced they were not produced by birds. 

On my making a disturbance it ceased. Thus the music 
continued for two or three days, when one evening I heard it 
in the china closet of the dining-room, apparently behind a 
tray on the shelf. But in removing some plates to investigate 
the matter, the shuffling frightened a mouse, which made 
good its escape away from the tray and ran into a hole at the 
corner of one of th3 shelves. The music then ceased. This 
was not positive proof that the mouse was the performer in 
the singing. On the next night I heard the music again in 
the same place, and having previously adjusted the dishes to 
suit me, I supposed I would easily capture the musician; but 
the cook had re.adjusted the dishes, and in shifting them a 
mouse had again run away, and the music ceased as before; 
fortunately, however, this time the music was resumed in the 
place into which it had retreated, affording ample evidence 
that that. the mouse was the author of the music. 

The mice being annoying, the cook, next day, introduced a' 
cat into the cellar, and, on the following night, the mouse had 
retreated up the chimney flues to our bed·room, on the second 
floor above the dining.room. 

About two o'clock A. M., on awaking, I heard the music dis
tinctly proceeding from the hearth beneath the grate. It was 
loud enough to be heard throughrout our large bed-room. 
My wife, who had been ill and unable to go down to the dining
room, had doubted our reports; but when I awakened her, she 
sat up for more than an hour, completely fascinated by the 
little songster. 

On the next night a suitable trap was set and the mouse 
was captured without injury, but unfortunately, it escaped 
while we attempted to remove it to better lodging. One very 
peculiar trait in its character was, that it continued to sing 
during the whole time it was a prisoner. 

On the next night it was again captured and safely dis· 
posed of in a secure cage with a wheel. 

The cook reported another singing mouse in the kitchen, 
slI.d a new llnd eleilant caie was prilcurlld for (;Jur litthl cap-

spectors of boilers, selected for their acknowledged skill and 
experience in practical engineering, imperatively demands an 
answer to your correspondent" J. H. L.," with a view to re
futing his arguments on page 182, current volume. As he 
does not hurl his thunder against any particular division of 
boilers, I take it for granted that steamboat boilers are meant 
also. 

First, his statement that boilers are subjected to a hydraulic 
(hydrostatir) test of two hundred pounds, and allowed a steam 
pressme of eighty pounds, is incorrect, as a simple reference 
to the steamboat law will show; for the proportion there es
tablished is as 165 is to 110; or plainer, the hydrostatic ex
ceeds the steam pressure by one-half; whereas two hundred 
pounds exceeds eighty pounds two and a half times. I fully 
concur with him in that this excessive pressure would greatly 
weaken the boiler, if it were applied, but happily such is not 
the case. Second, the temporizing, of which he so loudly 
complains, may be a distinguishing feature of his locality, but 
in most, if not all, of the ports of inspection it has no being. 
Lastly, the condemnation that he pronounces upon the test, 
serves but to show his unacquaintance with its history; for 
the large reduction in disasters from this cause amply proves 
the correctness of the theory. And the method of examining 
the boilers internally and externally is not original with him, 
and is practiced by inspectors after the test. I can assure the 
gentleman that nothing can make up the deficiency or care
lessness of the engineer, whether it is attempted in the shape 
of laws or safety appliances to the boilers. Let an employer 
secure the services of an attentive, skillful engineer, and, my 
word for it, all will be well, and nothing will be heard of in
com peten t inspectors and excessive tests. 

JAMES BUTLER. 
New Orleans, La. 
[We do not see how the temperate communication of J. H. L. 

should arouse so harsh a spirit in Mr. Butler. J. H. L.'s arti
cle appears to be merely suggestive and advisory, and in no 
sense arbitrary or combative. The facts he stated are too well 
established by experience and observation to be overthrown 
by the style of attack chosen by Mr. Butler.-EDs. 

.. _-

The Law of" Steam. 

MESSRS. EDITORs:-The formulre for determining the latent 
heat of steam from the temperature indicated by the ther
mometer, given incidentally by me in my article on the "Law 
of Steam," published in the last issue of the SCIENTIFIC 
AMERICAN, and which I took from John Sewell's well-known 
treatise on "�team and Locomotion," are incorrect, and ail 
such, liable to lead persons who are not familiar with the 
theory of latent heat into error. 

I take this first opportlinity of putting the matter right by 
furnishing the true formulre as they should han been stated. 

To find the units o£latent heat in steam when the thermo
metric indications are known, use the following: 

For the Centigrade scale, T'305 + 606'5-T= L. 
Fahrenheit " (T-32)'305 + 1123·7-(T-32)=L. 

In both of which T is the observed temperature of the steam, 
and L the latent heat. 

The number of 17 Centigrade units, which I have given 
as the apprrmimate difference between two terms of the arith
metical progression of my law of steam, being supposed cor
rect, the corresponding figure for the Fahrenheit scale ought 
to be 17 X 1'8 or 30'6 Fahrenheit units. 

I find, after a careful comparison of the mean pressures and 
corresponding temperatures observed by the Franklin Institute 
Committee, that the result of their numerous experiments in
dicates a general average of 30'7 Fah. units, showing as high
ly satisfactory accordance between the deductions of my 
theory and their practical results, as I had previously found 
to exist in regard to the experiments of the French Academy 
and of Regnault. 

J. M. DEBY. 

-----... � .... �----

A Challenge to Watchmakers. 

MESSRS. EDITORS :-My second challenge to watchmakers 
is founded on simple, well-known facts, clearly explained in 
the following: 

First, correct poise reqUires the balance to be poised in its 
place in the escapement. Second, vibrations of variable ex
tent, in equal motive force, cannot keep their rate unless they 
are isochronal. Third, equal extent in the Vibrations is im
practicable in contrary pOliitions of the watch. Fourth, op' 

© 1869 SCIENTIFIC AMERICAN, INC, 

[APRIL 24, 1869. 

posite positions must be used in the process of poising bal
ances. 

This challenge is. intended for all pocket chronometer 
makers, to the effect that they cannot poise their balances 
properly, unless they have friction isochronism in the escape
ment (" isochronal hairsprings " or not), for two reasons: one 
is the variable resistance to the motion of the balance, in the 
opposite positions of the movements while testing its equili
brium; the other reason is the variable impulse in equal 
motive force, such as results more or less from imperfect un· 
locking in a different position, striking the pallet upward, 
etc. 

As a general thing, all causes (variable and capricious fric
tions, and variable impulse to the balance) of change in mo
tion, in which the mainspring has no part, have the same 
effect as altered friction, and like the latter, come under the 
control of friction-isochronism. 

The balance may be exactly poised to suit the circumstances 
of a case, but as soon as these fOrt,jgll influences change 
(neutralize each other, or act in concmi ), th e balance will 
show defective poise. It is therefore explancd that the re· 
sistance and impulse effects must be isochronalized before the 
poise process can be begun. J. MUMA. 

Hanover, Pat 
----_4_ ... -----

Finish of" Paper Collars. 

MESSRS. EDITORS :-Some time since you noticed the re
ceipt of a linen-finish paper collar that had been blackened by 
sulphureted hydrogen. You said that should not be taken as 
a conclusive test of the presence of lead, but other tests should 
be applied. I inclose a cuff on which I placed a drop of solu
tion of bichromate of potassa, which appears to indicate the 
presence of lead by the formation of chrome yellow, as is 
shown by the contrast between that and the pale yellow spot 
caused by the bichromate on the" unfinished" side. A. piece 
of the "finished" surface also gave a yellow incrustation when 
heated on charcoal before the blow pipe, but failed to do so 
when heated in the same manner with carbonate of soda. 

Charlotte, Maine. H. A. SPRAQUE. 

[There is no doubt that the specimen inclosed by our cor· 
respondent contains lead.-EDs. 

.. _ .. 

A Valued Testimonial. 

MESSRS. MUNN & Co. :-In token of my appreciation of your 
valuable services to my house, as a reliable medium to procure 
patents, I feel it not only a pleasure, but a duty due to you, 
to say that within the past four months I have made applica
tion for nine patents through your office, and in every case 
you have been successful. The fidelity and honesty with 
which you have treated my business, together with the gen. 
tlemanly courtesy which I have received, not only from the 
heads of your house but from all your large staff of employes, 
in your New York as well in your branch office in Washing
ton, constrain me to send you this. The character of your 
business is too well established to require any further testi
mony, but if this can be of any use, I shall be pleased. With 
my best wishes, Yours respectfully, 

CHARLES PRA'IT. 

108 Fulton street, New York, March 26, 1869. 
[The above is from of one of the largest dealers in, 

and canners of oil in the country, and the patents referred 
to pertain solely to his business. Mr. Pratt's facilities for 
transacting business are such that he can make 10,000 Cans, 
and fill, seal, and ship 50,000 gallons of oil per day. The 
value of the solder consumed in this concern amounts to $20,-
000 annually. Every kind of oil is dealt in by Mr. Pratt, and 
any package, whether illuminating or lubricating oil, bearing 
his trademark, can be relied upon as being all it is represented 
to be. His advertisement may always be seen in our columns, 
to which the reader is referred for further information.-EDB. 

----------... - ... -------
For the SCientific American. 

GRAVITATION THE ORIGIN OF THE HEAT OF THE SUN 

Having traced back in a former article (page 198) the source 
of all motion and of all life on our planet to be the heat of 
the sun, the answer to the question as to the source of this 
heat, becomes of still greater importance than it has ever 
been. Considered from this point of view the solar heat is an 
enormous motive power, stored up when the solar orb was 
formed, by the very act of its formation, and now this power 
is gradually returning into space, carried forward by the radi
ation of the sun's rays; here and there this power reappears 
in the form of motion, on the surface of some planet where 
the conditions to this transformation are f/Lvorable. 

I attempted in the former article to point out that, as chem, 
istry has taught how matter shows itself to us under the most 
varied forms, and undergoes the most surprising transforma
tions in its properties, even so the modern investigations in 
regard to force have proved that, being nothing but matter 
in motion, force will show itself also under differ6nt forms, and 
also undergo astonishing transformations, from moti('n of 
masses to molecular motion, the last of which may be vibra
tory, rotatory, etc., and produce the phenomena of heat, elasti
city, etc. 

It has also been proved that just as matter is indestructible, 
so that not an atom can be created or destroyed by man, even 
so force (matter in motion) is indestructible, and that not the 
least trace of force can be created or destroyed by man; ahd 
like as the universe contains a certain measured a mount of 
matter, so also it contains a certain measur,ed amount of force, 
which means that even as the sum total of all matter is a 
constant quantity, so also the sum total of all force or motion 
is a constant quantity. 

I wish now to point out how a modification of the nebular 
hyplltheli1is of Laplace will explain coniistently thll Qrigin of 
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